Pregnancy is a transient physiological state which brings about different hormonal changes in a woman's body. These effects are generalized and there are various oral changes as well. There are a number of especially important alterations in the periodontal conditions within the oral cavity. These changes have important implications as they have been known to cause adverse pregnancy outcomes. Better knowledge about these scenarios among health care professionals and women would go a long way toward avoiding or minimizing these adverse outcomes. Health education is an important tool in creating awareness among pregnant women regarding improvement of their oral health. Awareness among the health professionals and good inter-departmental collaboration would help toward a more efficient treatment of these pregnancy related conditions.
Oral health awareness goes a long way toward improving the oral health status of an individual. Maintaining proper oral hygiene and promoting swift treatment of various oral conditions have a positive impact in this regard. 6 However, special consideration is required in terms of oral health in women. The presence of different physiological states such as puberty, pregnancy and menopause should be given added consideration, because these conditions are known to modify the overall health status in women. 7 The importance of oral health in pregnant women is of paramount significance, since it not only has a direct effect on the expecting mother but also on the future of the child. 8 This review focuses on the importance of oral health in pregnant women.
■ METHODS & RESULTS
A literature search was conducted over the past 20 years in PubMed and Google using the terms "oral health', "oral health education" and "pregnancy". Over
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Oral health and pregnancy Marla V are aggravated by poor oral hygiene. The gingival condition can be controlled by effective oral hygiene measures. 8, 9 Similarly, the increased circulating hormonal levels exacerbate the pre-existing periodontal conditions. According to different reports it has been found that the prevalence of pregnant women suffering from periodontal diseases ranged from 30% to 100%. 9 Various studies conducted worldwide have shown that there is an association between periodontitis and adverse pregnancy outcomes. 16 One of the earliest reports suggested periodontitis to be a potential risk factor for pre-term birth. 17 An association of pregnancy with low birth weight has also been made. 16 A systematic review has suggested that a woman's chance of having a preterm birth is significantly reduced by scaling and root planing during pregnancy.
18 These findings were further affirmed by a meta-analysis conducted on seven randomized control trials. 19 However, a case-control study evaluating the relationship of periodontal disease and preterm birth weight suggested that there was no association between them. 20 Other adverse pregnancy outcomes related to periodontitis include stillbirth, miscarriage, intra-uterine growth retardation and pre-eclampsia. These findings have been described comprehensively in the Oral Conditions and Pregnancy (OCAP) cohort study conducted in the United States. 8 A case of perinatal death in relation to periodontitis has been described in a report from Australia. 21 Two theories have been put forward to explain the association of adverse pregnancy outcomes with dental problems. The first suggests that periodontal diseases causes abnormal immunologic changes which result in various complications during pregnancy. The second hypothesis suggests that oral bacteria colonize the placenta which leads to an inflammatory response, hence resulting in the adverse outcomes related to pregnancy. It was also found that this oral-uterine transmission of bacteria was related to periodontal pathogens as well as normal commensals of the oral cavity.
22
The relationship of periodontitis with various systemic diseases has already been established and is based on various studies. 4, 5, 6 The association of dental diseases with pulmonary infections had been described as early as the sixties. 23 Periodontitis has been found to show significant association with cardiovascular diseases, diabetes mellitus, respiratory conditions and osteoporosis. These systemic diseases have been primarily attributed to the various pathogens seen in periodontitis. 5 A relative risk of cardiovascular disease in individuals with periodontitis was described in a meta-analysis. 24 Tooth mobility has been observed during pregnancy. This is related to the periodontal status of pregnant women. The change in the microflora from aerobic to anaerobic seems to trigger inflammatory mediators which cause disturbances in the lamina dura resulting in tooth mobility. 8 one hundred articles were downloaded based on the search criteria; out of these, 46 articles were primarily selected based on relevance, availability of full text and nonoverlapping entries. These articles were reviewed and data extracted. Fifteen articles which showed the prevalence and risk assessment of dental caries in pregnant women were finally selected for discussion. Most of the studies evaluated the Dental-Missing-Filled-Teeth (DMFT) scores in pregnant women; a few evaluated the cariogenic bacterial load and others studied the salivary flow rate. The findings of these articles were summarized in a draft tabular form.
■ DISCUSSION
Pregnancy is a transient physiological state which begins following fertilization and lasts roughly around nine months, which can be further divided into trimesters. Pregnancy causes a variety of generalized changes in a woman's body due to the progressive cycle of hormonal influences. 9 The increased hormonal secretion may result in different signs and symptoms which can alter the person's overall health and perceptions. These would then cause systemic changes including the cardiovascular, hematologic, respiratory, renal, gastro-intestinal, endocrine and genitourinary systems. 10 Various localized effects are also seen involving the oral cavity. The effects on the hard and soft tissues of the oral cavity during pregnancy have been well documented. 9, 10, 11 The most common are the conditions affecting periodontal health and include gingivitis and periodontitis. 8 A reactive growth called 'pregnancy tumor' is commonly seen in the gingiva during pregnancy. 12 The incidence of dental caries also increases due to changes in dietary habits; also common are erosion of teeth due to frequent episodes of nausea and vomiting during pregnancy. 8 Overall, there is an increased incidence of infectious diseases which could have deleterious effects. It should be kept in mind that the pregnancy related effects have a negative impact not only on the mother, but also on the infant if not handled properly.
13
Pregnancy and periodontal health. Periodontal status is one of the most important aspects of oral health to be considered in a pregnant woman. According to a report given by the American Dental Association, around 60% to 75% of pregnant women have gingivitis.
14 It has been found that pregnancy as such does not cause gingivitis but aggravates it. Pregnancy gingivitis is usually seen in the marginal gingiva and in interdental papillae. Gingivitis is aggravated by increased capillary permeability which is a predisposing factor, because of increased levels of circulating estrogen levels. 8 It has also been observed that levels of Bacteroides, Prevotella or Porphyromonas increase during pregnancy. 15 Bleeding, swelling and tenderness are usually encountered from the second trimester onward, with peak levels seen around the eighth month. 8 The signs
Another lesion commonly encountered during pregnancy is a form of pyogenic granuloma known as "pregnancy tumor". This is a reactive tumor-like growth which arises in response to local irritation factors such as plaques. The hormonal influences resulting in increased angiogenesis leads to the development of these lesions. They are generally encountered during the first and second trimester of pregnancy and may regress after parturition.
12
Pregnancy and dentition. Pregnant women are predisposed to the development of dental caries. Various factors have been suggested to explain this occurrence. It has been observed that there is an increase in appetite in pregnant women with frequent consumption of cariogenic foods.
13 As evidenced by the Miller's experiments, this leads to the fall of oral pH below the critical value leading to the development of caries. The incidence of caries is further enhanced by the occurrence of morning sickness which causes vomiting and reflux leading to erosion of the dental surfaces. 25 The experience of nausea may also deter routine oral hygiene practices. Another factor which has been suggested is that the hormonal influences causes dryness in the mouth leading to poor washing/buffering effect of the saliva. Consequently, the overall incidence of caries in pregnant women is higher than in normal instances.
8
Dental caries during pregnancy should not be just treated as an infection of the teeth. It has been found that good oral hygiene in an expectant mother can go a long way in preventing early childhood caries in children. 26 Studies have shown that there is vertical transmission of cariogenic bacteria from the mother to the child. The maternally derived Streptococcus Mutans is a well-known cariogenic bacteria which highlights this type of transmission. Streptococcus Mutans may colonize in an infant's mouth from birth or may be transferred through the saliva and is responsible for initiation of dental caries in an infant. 8 Various studies have evaluated the prevalence of caries and associated risk factors in pregnant women. The data showing these findings as observed in different countries around the world has been summarized in Table 1. 9, 27-40. To assess and compare the prevalence & severity of dental caries among pregnant & non pregnant women.
Prevalence of untreated dental caries among 15-24 year old pregnant women was significantly higher (p=0.001).
Gupta & Acharya India 9
To assess the oral health status and treatment need among pregnant women. Prevalence of dental caries: 62.7% (n=300)
Kamate et al. India 39 To assess the severity of dental caries in pregnant women vs non pregnant women.
Significant increase of mean DMFT (p<0.05) in third trimester and post-partum period. Shaghaghian et al.
Iran 40 To evaluate pregnant women's dental caries status and its associate risk factors. Mean DMFT = 5.8 ±3.6
MedicalExpress (São Paulo, online). 2018;5:mr18002 Oral health and pregnancy Marla V Oral health in pregnancy. Oral health is an essential component of maintaining the overall health and well-being of a pregnant woman and her child. 41 The importance of oral health during pregnancy was highlighted in the 2000 Surgeon General's oral health report and recommendations regarding changing the attitudes and beliefs among health care professionals and patients towards oral health. 42 The number of pregnant women utilizing dental treatment facilities worldwide is very low. A study based in the United States suggested that nearly 56% of pregnant did not seek dental treatment during pregnancy and only 35% had any form of dental procedure during the first year following child-birth. 26 Another multi-state based study indicated that 50% of the pregnant women had dental problems, but neglected them for various reasons. 43 According to the pregnancy risk assessment monitoring system, only 23%-43% of pregnant women underwent dental treatment. 43 Similar findings were found in studies conducted in India and Iran. 9, 11 Educating pregnant women regarding general and oral health would go a long way in preventing the adverse outcomes of pregnancy. Present day pregnancy is associated with a change in behavior in women and this provides an excellent opportunity to counsel them regarding the importance of oral health. Pregnant women are receptive to information regarding improvements to their own health as well as the infant's well-being. 8 Early health care promotion during pregnancy has been shown to improve overall oral health in children. Along with patient education, oral screening is an essential component which could be adhered to during the initial trimester of pregnancy. 22 In this regard, the SMILE study and the Midwifery Initiated Oral Health (MIOH) trial are extremely effective interventions in reducing the adverse outcomes of pregnancy. A Maternal Oral Screening (MOS) tool was developed which was found to be highly sensitive in identifying dental problems. 22, 44 The knowledge and attitudes of the health care professionals towards promoting oral health in pregnant women plays an important role in its achievement. Studies have shown that there is awareness among health care professionals regarding the importance of oral health but lack of judgement on referrals. 45 The U.S. Department of Health and Human Services, Health Resources and Services, administration (HRSA) stresses the importance of inter-professional oral health care clinical competencies among health care providers.
14 Nurses, nurse-practitioners and nurse-midwives are encouraged to undertake the assessment of oral conditions and referrals whenever necessary as a part of their routine prenatal practice. 46 Collaboration between the obstetric and dental teams might be an effective way of providing quality oral health care to pregnant women.
Oral health management during pregnancy.
Management of oral health in a pregnant woman is a complex process and requires sound knowledge of the various physiological events occurring during pregnancy. A step-wise approach is required during each trimester of pregnancy. Inter-professional collaboration involving the medical personnel, nursing staff and dental professionals would be effective. 41 The first trimester of pregnancy is the period when embryological development occurs leading to the formation of the fetus. This is a critical time, because any complication can lead to teratogenic effects on the developing fetus. In terms of oral health, it is generally recommended that patients should be assessed for their oral conditions and counselled regarding maintaining oral hygiene.
10 Additional counselling regarding transmission of Streptococcus Mutans and dietary considerations should be given. No dental procedures should be performed.
26
The second and third trimester are safe for any elective dental procedure. However, it should be noted that the appointments should be short and the patient positioning should be taken into account especially during the third trimester as the increased uterine pressure may cause dizziness, nausea and supine hypotensive syndrome. 41 The elective procedures that can be performed include (a) oral prophylaxis and dental restorations; (b) fluoride application and use of chlorhexidine mouth rinses; (c) use of xylitol as a sweetening agent; (d) judicious use of analgesics and antibiotics.
46
Our experience at Dhulikhel Hospital, Nepal. At the Dhulikhel Hospital, Nepal we strive to serve the local communities which have been burdened by health problems primarily due to lack of awareness and accessible health care facilities. The year of 2017 was marked by the opening of a new inter-departmental collaborative effort between the Department of Obstetrics & Gynecology and the Dental Department; the objective is to improve oral health in women. A team of dental doctors routinely visits the wards to educate the pregnant women and instill positive oral hygiene practices. Patients with oral conditions are referred to the Dental Department where elective procedures are performed. Community based dental camps are conducted routinely in the various outreach centers of the hospital where oral hygiene practices are taught to the population.
■ SUMMARY
Pregnancy is a dynamic state which causes numerous physiological, general and oral alterations. Proper and effective care of mothers is essential not only for her but also for the future of the child to be born. Maintaining good
